Several studies have shown that patients with frontal lobe damage (FL) generate fewer words than control participants in verbal fluency tasks. In the current study, we were interested in assessing the quality of such verbal fluency data. Multidimensional exploratory techniques, namely, hierarchical clustering (HC) and correspondence analysis (CoA), were performed on verbal fluency data collected from 13 FL patients and 11 age-matched controls. HC of individual word-profiles distinguished between patients with left frontal lobe (LFL) and right frontal lobe (RFL) lesions. CoA revealed that LFL patients generated unusual word-profiles, as evidenced by their peripheral location on a CoA map, while RFL patients produced highly typical word-profiles. We would like to suggest that preserved functioning of the left frontal lobe might have constrained the responses of the RFL group resulting in typical word combinations, whereas preserved right frontal lobe functioning might have mediated greater diversification in the responses of the LFL group. The present study shows that HC and CoA can be applied to neuropsychological data to reveal complex relationships between cognitive performance and cerebral lesion sites.
Introduction
Verbal fluency tasks have been used as a measure of 'executive' function in patients with brain injury [24, 27] . These tasks require patients to generate as many words as they can in a given time period (usually 1 -2 min). Patients may be asked to generate items belonging to one specific category, for example, 'animals' (category fluency), or words beginning with a certain letter (letter or phonemic fluency). This ability to search through memory and retrieve exemplars is thought to reflect executive processes and has been associated with the frontal lobes [5, 24] . Traditionally, the critical measure in verbal fluency tasks is the number of items generated by participants. However, little research has been done to analyze which words are generated, i.e. the quality of responses in fluency tasks. In timed, short tasks such as verbal fluency, the participant's choice of words might reveal interesting features of his/her semantic network or semantic search strategies.
A few recent studies have analyzed fluency responses in order to assess the respective contributions of both associational and executive components. In fluency tasks, successive associations tend to occur over time in sequences of semantically or phonemically related words [18] . It has been postulated that this sequential grouping may relate to temporal-lobe processes, such as semantic verbal memory. Switching between groups of related concepts has been found to rely on frontal-lobe processes such as strategic search, cognitive flexibility, and attentional monitoring [32, 33] . Optimal performance probably requires a subtle interaction between temporal-lobe associative grouping and frontal switching [33] .
More specific assessments of the structure of semantic knowledge have been done using multidimensional techniques on fluency data, by placing the words gener-
